Background and aims The stressful nature of dental practice is well established. Much less information is available on the coping strategies used by dentists and the emotions which underlie the stressful experience. Previous research has been almost exclusively questionnaire-based, limiting the range of emotions explored. This study used qualitative methods to explore the full extent of emotions and coping strategies associated with stressful events in primary dental practice. Method Semi-structured interviews were conducted with 20 dentists in Lincoln and the surrounding area. Verbatim transcriptions were analysed using thematic analysis. Results Participants reported a wide variety of stressful situations, consistent with the existing literature, which were associated with a diverse range of negative emotional responses including anxiety, anger and sadness. Dentists tended to have more difficulty identifying positive events and emotions. The designation of a situation as stressful or otherwise was dependent on the dentist's personal interpretation of the event. Data relating to the effects of stressors and the coping strategies used by dentists will be presented in subsequent papers. Conclusion The situations which dentists find difficult are accompanied by a diverse set of emotions, rather than omnipresent 'stress. ' This has implications for stress management programmes for those in dental practice.
INTRODUCTION
Being 'stressed' or in a state of distress, is widely described 1 as the state that occurs when one encounters events which are perceived as endangering one's physical or psychological well-being and that threatens to overwhelm one's ability to deal with the situation. In other words, the experience of stress is a result of being unable to cope with the levels of negative emotions (for example, fear, anger, guilt, helplessness and sadness) which have been generated by the stressful event.
2 These emotions arise in potentially threatening situations and are evolutionarily adapted to support survival. They can give rise to problems such as phobias, anxiety disorders, depression and stress reactions if emotions become extreme, prolonged or contextually inappropriate. 3 It is well established that general dental practitioners (GDPs) find a wide variety of aspects of their work stressful. The nature with instructions or challenge the dentist's expertise) has been found to be associated with levels of patient complaints and dissatisfaction with dental practice, 10 although any potential association with dentists' stress was not explored. The authors are unaware of any other research relating other emotions to stressful situations or the experience of '(dis)stress' . The ability to identify the specific emotion which underlies the perception of stress is important, as the strategies necessary to deal with the stress caused by frustration with a difficult patient, or the guilt and anxiety associated with having made a clinical error, are likely to be different. 1 Stress and emotional arousal has been found to have a negative impact on physicians' clinical decision-making with implications for patient safety. 11 An unofficial, online survey of dentists in the UK 12 found that 60% of participants stated that their clinical decision-making was affected daily by fear.
Conversely, positive aspects of dental practice are rarely researched, but 'job satisfaction' 13 and 'work engagement' have been investigated more generally. Work engagement is a 'persistent and pervasive positive affective-cognitive work-related state, ' and is 'characterised by vigor, dedication, and absorption, ' all of which are associated with positive emotions such as being proud, feeling happy, enthusiastic and inspired.
Positive emotions such as eagerness and excitement are often associated with situations categorised as 'challenges'; situations in which an individual feels they have the ability to cope with the demands placed upon them. These situations can, therefore, facilitate personal growth; 1 they help individuals to build psychological resilience (the ability to bounce back from negative events by using positive emotions to cope). 3, 15 Whether a particular situation is viewed as a challenge or as stressful is determined by the individual's appraisal or mental evaluation of the situation and whether s/he has the resources to cope with the situation. 1 The nature of dentists' stressors and coping strategies has mainly been assessed with closed-item questionnaires and can thereby fail to take individual differences into account. 16 Also, an item which is nonstressful to the majority of dentists may be extremely stressful to others; this detail would be lost in the aggregation of data in quantitative research. Qualitative methods allow a more detailed exploration of the types and nature of the emotions experienced by dentists and can, therefore, offer a greater understanding of the effects of emotional states on clinical decision-making. 17 Semi-structured interviews allow interviewees to talk freely, notwithstanding the perceived demand characteristics of the interview situation, about the topics under investigation. The interviewer can use probes to guide the discussion and elicit further details. 17 Thematic analysis is not tied to any particular philosophy; it identifies, analyses and reports patterns or themes within the data. 18 For the purpose of this study, a theme 'represents some level of patterned response or meaning within the data set. ' 18 The aims of this initial exploratory study were to identify: 1. The negative emotions (including, but not limited to, fear/anxiety) and the positive emotions experienced by PCDPs in the course of their clinical work. PCDPs were defined as dentists in general dental practice (NHS or private practice), including FD1s; members of the CDS and dentists working within the armed services. 2. The nature of situations which elicited these emotions. 3. The strategies dentists used to cope with the described situations. 4. The effect that dentists believed these emotions had on their clinical decision-making. The results of this study were used to inform (a) a further qualitative study; 19 (b) a quantitative study 20 investigating the relationship between anxiety-provoking situations in primary care dental practice and decision-making; and (c) the development and evaluation of a coping skills package for PCDPs. 21 This paper presents the data on the emotions reported by dentists and the clinical situations which gave rise to them (aims 1 & 2). These are intimately associated and are thus presented as a matrix. A further paper 7 will present the data on the effects of these situations on the dentists (aim 4) and the strategies they adopted in response to them (aim 3).
METHOD Participants
Following ethical approval from the University of Lincoln, School of Psychology Ethics Committee, approximately 360 PCDPs (GDPs and members of the CDS) were approached by e-mail via BDA section secretaries and also by editorial features in the dental press. Participating dentists also spontaneously recruited further participants; a process referred to as 'snowballing'. 22 An information sheet and a questionnaire collecting demographic data 13 were distributed. Twenty five eligible dentists volunteered. Twenty were chosen so as to ensure a purposive sample with regard to type of practice (general dental practice [NHS, mixed or private]; CDS; and DF1); and date of qualification and location (urban, suburban and rural). Twenty participants were deemed to be sufficient to provide the quality of data necessary for analysis. 23 The literature on sample size in qualitative research emphasises quality of data over quantity and there are no fixed guidelines regarding sample size such as power calculations which can be applied. Sampling is often purposive, to be representative and represents a balance between being too small to achieve maximum variation and too large for analysis. 23 The chosen dentists were contacted by telephone and hour-long interviews arranged at their practice. An honorarium equivalent to one hour's NHS loss of practice allowance was paid to participants. They were given the opportunity to ask questions of the interviewer before signing the consent documentation and were notified of their right to withdraw at any time without giving a reason. All audio recordings and transcripts were identified by numerical code only. Care was taken A later quantitative study was conducted which developed the findings of this study, investigating them in a wider sample.
20

Procedure
Semi-structured interviews were conducted to allow for in-depth consideration of the emotions occurring in dentists in their primary dental practice and the events leading to these emotions.
A set of opening questions was developed based on the aims of the study. A variety of phrases were used to ask about the impact of the experienced emotion on the clinical situation. (Did it impact/affect/make a difference to/change anything about the situation/the way you worked/your decisions?)
In order to minimise the possibility of bias during the interviewing process, interviews were conducted by one researcher (SC), who, as a psychologist, was less likely to bias the responses of the dentists or ask leading questions. The interviews were digitally recorded and transcribed verbatim by a professional transcription service.
One researcher (HC) immersed herself in the data by reading and rereading the transcriptions. Text was manually coded in Excel spreadsheets by keywords, without the use of commercially available software packages and was reviewed for accuracy by SC and RB after the first four transcripts became available. The questions were also reviewed and additional probes were added. The final interview schedule is presented in Figure 1 .
The remaining interviews were then similarly analysed. The coding for the thematic data developed during the iterative process of analysis. Saturation (defined as a point where no new themes or concepts emerged) 24 was reached. The complete analysis of the full data set by HC was reviewed by SC and RB. Representative quotations, which are identified below as [participant: interview paragraph], were chosen by the three researchers in committee.
Reflexivity
The research team consisted of a PCDP (HC) with a postgraduate training in cognitive behaviour therapy (CBT), an academic psychologist (SC) with a special interest in emotion regulation and experience in quantitative and qualitative research methodology and a chartered clinical psychologist (RB). The researchers hypothesised that selfreported fear and other negative emotions would be associated with stressful situations and would have an impact on clinical decision-making.
RESULTS
Demographics
The demographics of the twenty dentists interviewed, are summarised in Table 1 .
Thematic analysis
A total of 36 codes, organised into six themes were identified. A summary of the thematic analysis is presented in Table 2 . Data relating to the emotions which dentists reported experiencing in the course of their clinical work (theme 1; aim 1) and examples of the range of loss/harm/threat stressful situations and challenging situations which evoked them (themes 2 and 3) will be presented as a matrix in this article. In the text, the anonymised quotes are identified [participant: interview paragraph].
A second paper 7 presents the data on the self-reported effects of the emotions (theme 4; aim 4) and the methods used by dentists to address the causative situations (theme 5; aim 3). Theme 6 contained data not pertinent to the current analysis.
Defining the themes
Emotions expressed by dentists (theme 1)
The emotions expressed were categorised according to Linehan's system. 25 Negative emotions (ie anxiety, anger, guilt, and sadness) were grouped into codes 1-4. Positive emotions (code 5) included relaxed, enjoyment, fascination, gladness and validation.
Emotional vicious circles and additional influences were grouped into codes 6 and 7 respectively.
When initially asked about which emotions they experienced at work, some dentists would mention one emotion in particular, while others reported complex emotional responses. Emotions in dental practice were often described as 'a rollercoaster. ' 'Different emotions such as of anxiety. … feelings of satisfaction… pleasure … happiness … frustration … annoyance, dissatisfaction' [3:2] .
The negative emotions were almost always related to threatened or actual harm/loss events, or injury to dentists' self-esteem or social standing, and the loss of core commitments rather than the threat of physical harm (theme 2: codes [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] Place of qualification UK n = 20 (100%)
Additional qualification
Yes n = 4 (24%)
Additional role 1 part time Maxillo-facial attachment
Type of practice
General dental practice n = 17 (85%) Community dental services n = 3 (15%)
Principal n = 6 (35%) (one additional management role)
Associate n = 5 (29%) (one worked for corporate) FD1 n = 6 (35%) (one worked for a corporate)
Nature of practice
Mostly private <25%NHS n = 5 (29%)
Mixed 25-75% NHS n = 4 (24%)
Mostly NHS >75% NHS n = 8 (47%)
Dentists in practice
Single handed n = 2 (12%)
At least one other dentist n = 15 (88%) 7 . ***Data in Theme 6 was considered to fall outside the aims of this study
Situations associated with negative emotions (theme 2) and positive emotions (theme 3)
In the following analysis of theme 1 (emotions), the codes relating to themes 2 (negative situations) and 3 (positive situations) are integrated as a matrix to allow the pairing of emotional experiences with representative provoking events, thus illustrating the dynamic and idiosyncratic nature of their interactions. For example, one dentist might respond to a solicitor's letter with anxiety, and another with anger. Commonly expressed associations are described below and further, sometimes more idiosyncratic, examples are provided in These feelings were precipitated by carrying out a treatment procedure for the first time, by clinically unexpected events such as a crown fracturing on placing a rubber dam clamp. They were also associated with patient characteristics such as being demanding or aggressive. Some patients provoked a sense of unease: 'you wouldn't wanna be on your own with [them] .' [5:20] Emotions on the anger spectrum were universally experienced, though most dentists described lower level emotions such as frustration or irritation. They were triggered by a variety of situations including issues of perceived competence, with judgement by self or others. Anger was provoked by a sense of injustice about patient complaints, the NHS fee structure and, the state condition of 'looked after' patients: 'often you can ' Explanations for the benefit of non-dental interviewer of dental procedure; descriptions of work in secondary care *Data in Themes 1-3 are described in this paper. **Data in Themes 4 & 5 are described fully in a separate paper 7 . ***Data in Theme 6 was considered to fall outside the aims of this study 
Situations associated with positive emotions (theme 3) (code 5)
Dentists tended not to mention positive emotions until prompted. The examples given tended to be generic with dentists apparently finding it more difficult to remember specific examples of positive events: 'you probably report happy things less than you do your frustrations.' [2:15] Positive emotions were associated with a wide range of treatment factors, such as fostering patient coping, building good rapport and, above all, achieving a high standard of clinical work. These events were recognised as important for building self-esteem and confidence: 'Happiness. Various general statements were also made which often applied across several emotions. Some noted that their emotional reactions had changed considerably with time, usually becoming less of an issue which was ascribed to experience: 'you've got to know your limitations,' [4:19] and 'you learn to recognise experience. Appraisal will be influenced by ia the dentist's absolute level of clinical skill, their perceived level of skill and their perception of the patient's ability to cope with the situation. This is reflected by the current concept of the 'individual zone of optimal functioning, ' which is emerging from the current sports science literature 31 which suggests that some individuals function better at higher levels of stress than others. The importance of appraisal in determining whether clinical situations were stressors or challenges suggests that cognitive reappraisal would be a valuable skill with regards to reducing stress and building resilience. 32 The recognition of emotional vicious circles, both positive and negative, implicitly recognises that the stress response is not a linear, stress à appraisal à coping process, but can be transactional in nature 2, 33 and are described in more detail in a further paper. 34 The dentists all endorsed feeling at least some degree of anxiety or fear on occasions. Recent laboratory studies have demonstrated: 1. That anxiety selectively disrupts the evaluative component of performance monitoring. 35 2. That induced fear reduces digit sensory perception though induced anger had no effect. 36 The possible implications of this for dentists' practical abilities under stress have yet to be evaluated. It is well established that high levels of stress are associated with poor clinical decision-making 11, 37 with implications for patient outcomes.
PCDPs' fear of the unknown and need for control, which emerged as overarching themes throughout the situations described, appear to validate the hypothesis propounded previously by Chambers. 38 Participants also described emotions on the anxiety/panic spectrum when faced with clinically unexpected situations. These situations are arguably accompanied by momentary, or longer, loss of control of the situation.
The factors identified by Chambers 38 may also imply a link to frustration and irritation-type emotions. The questioning of expertise by patients, 39 problems of noncompliant patients, 40 missed or late appointments, and persistently poor oral hygiene have been recognised as stressors or a source of 'annoyance' . 41 Anger-group emotions in the dental surgery have been tacitly recognised in research validating the 'Frustrating Patient Visit Questionnaire,' 10 suggesting that frustration with patients is a significant source of stress in dental practice. However, the coping skills necessary to deal with this will be different to those appropriate for anxiety-based stressors.
and be a little bit more relaxed about these [difficult] situations.' [16:9] Some considered there to be a gender difference in emotional expression; that men were given less permission to be emotional and that women were in some ways more emotionally vulnerable: 'I don't know if it's worse for women or men … my husband who's a dentist … was never as anxious or concerned about things in the same way that I was.' [9:41] Empathy was often referred to as an emotion in its own right. It was frequently experienced in relation to sad emotions: 'we've got children ourselves and you can put yourself in their situation [death of daughter] and what they're going through.' [17:84] 
DISCUSSION
This study investigated the interaction of specific, identified emotions with the events which elicited them. It also explored dentists' responses to those stressors, the results of which are presented in a second paper. 7 The difficult situations described by this group of PCDPs are consistent with those noted in previous studies. 4, 6, 9 Many of these are more akin to Lazarus & Folkman's 'daily hassles' (low grade, daily irritants) 1,26 than major life events. 27 Hassles are more closely linked to poor psychological and physical well-being than major stressors 28, 29 and are balanced by 'uplifts'; everyday positive experiences. 26 In difficult situations, many PCDPs experienced a wide variety of negative emotions, not just anxiety. However, possibly as a result of the interview situation, some reported quite narrow emotional experiences, limiting their descriptors to 'stress' and denying other emotions, even when prompted. The ability to differentiate emotions is associated with psychological resilience. 30 They also experienced a variety of positive emotions, not merely 'job satisfaction. ' Some found positive emotions and situations harder to identify which has significant implications for the ability of dentists to build the psychological resilience. 3, 15 The gender differences in emotional response suggested by some dentists require further exploration.
The processes identified in these transcripts closely correspond to the model of emotions, stressors and coping proposed by Lazarus and Folkman.
1 A state of (dis)stress, or a state where one is coping poorly, occurs at both low (for example, boredom) and high (for example, the clinically unexpected) levels of stress. Challenges, or a state where one is coping effectively, occur in a state of eustress or moderate stress. These situations showed a good deal of overlap; the dentist's appraisal of the situation and their ability to cope with it influencing the valence of emotional The descriptors of the various situations which elicited disgust in dentists, match the current interpretation of the scope of this emotion; 42 poor oral hygiene elicited 'core disgust' which is provoked ia by the drive to avoid pathogens, 43 while moral disgust was evoked by the breaking of professional standards or rules by dentists who provided substandard levels of care/treatment. 43 The association of anger with moral disgust 44 was apparent in dentists' response to carers who violated accepted standards of care. 42 The interviewees' sympathetic responses to illness and death in patients' families are very much in line with those found among dentists in the USA. 45 The concept of the need for perfectionism in clinical work has been acknowledged as a stressor. 9, 40 Socially prescribed perfectionism (ie that others expect perfection of the individual) is linked to role stress. 46 This study revealed two sides of perfectionism; as a powerful intrinsic motivator for high clinical standards and a significant stressor when personal and professional standards of performance are not met. This dichotomy is related to coping style. 47 The descriptions of varying interpersonal relationships with nurses and other staff reflect previous findings, 48 and also capture the positive aspects of social support which have been found elsewhere to have a moderating effect between stressors and psychological dysfunctioning 49 and the negative association of long term social animosities and conflicts at work with depression which are mediated by feelings of irritation. 50 It may have been the interview situation, but no participant mentioned the development of 'loving' relationships between members of staff or between staff and patients as is very occasionally mentioned in the medical literature. 51 This study did identify that CDS dentists had many stressors in common with general dental practitioners. However, some are more severe for those in the CDS; the nature of the problems which the 'challenging' patients have; the level of input and interaction with carers; and the sense that the buck stops with them as they have limited options for onwards referral. They were also significantly more isolated than most dentists in general dental practice, often working on their own with the consequent reduction in social and clinical support.
The sample of interviewees exhibits some limitations. Participants were self-selected and may have chosen to volunteer because they perceived this subject to be personally relevant to them; they might have been undergoing current stressors or viewed themselves as more anxious than their colleagues. These factors might have influenced the emotions and events that participants recalled, although this was controlled for by asking about a specific list of emotions and the linked examples of provoking situations.
DF1s are overrepresented, perhaps as a result of the acknowledged challenges of adapting as a DF1. 52 Previous research 53 has shown that older dentists tend to be less stressed and this is borne out by almost all of the established dentists stating that their emotional responses to stressful experiences had reduced over time and with experience. It was, therefore, felt that these newly qualified dentists were in a particularly strong position to report on the negative situations experienced. The study highlights the need for further research specifically exploring the stresses of transition from dental student to novice general dental practitioner.
Tertiary care dentists experience occupational stress. 54 The nature of the underlying stressors and emotional experiences for this population have yet to be explored in depth, but they are likely to experience both overlapping and unique emotional experiences when compared to PCDPs.
The effects of these emotions on PCDPs and their practice will be further elaborated in subsequent articles.
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CONCLUSION
Far from simply experiencing 'stress' in any difficult situation, PCDPs experience a wide variety of positive and negative emotions in the dental surgery, though they have a tendency to selectively attend to the negatives. Emotional arousal in clinicians is known to have an adverse impact on clinical decision-making with profound implications for patient care. This highlights the importance of building psychological resilience and well-being in practitioners who rely on accurate identification of emotions and attending to positive experiences, and by fostering the appropriate coping strategies, such as reappraisal.
